Processing of lipoproteins in human monocyte-macrophages.
Subcellular fractionation of human monocyte-macrophages (HMM) yielded a fraction rich in endosomes, lysosomes, and mitochondria. This pellet was further fractionated in a metrizamide gradient and the subcellular organelles were distributed among seven distinct bands. All of the bands contained lysosomal enzymes in similar amounts. However one band, poor in mitochondria, was markedly enriched in cathepsin D and cholesteryl ester hydrolase activities. A number of different ligands (low density lipoproteins (LDL), malondialdehyde-altered LDL, beta-migrating very low density lipoprotein, high density lipoprotein, reductively methylated LDL, mannose-bovine serum albumin, and transferrin) were presented to HMM at a concentration of 20 micrograms/ml at 4 degrees C. Three minutes after warming the cells at 37 degrees C all ligands except two were found predominantly in the cathepsin D- and cholesteryl ester hydrolase-rich fraction. Unlike the other ligands, LDL had distributed to other more dense fractions and reductively methylated LDL was found mainly in less dense fractions. At a lower concentration, 2 micrograms/ml, the distribution of LDL was identical to the other ligands. In vitro incubation of the fractions obtained from the gradient suggested that cathepsin D was largely responsible for the hydrolysis of the lipoproteins. We conclude that studies of LDL metabolism in HMM must take into account the different processing of this ligand at commonly used concentrations.